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DEHNITIONS USED IN THIS GUIDE 



Major Occupational Group 

A grouping of similar and related i>ccupational area clusters. These 
groups include occupations that have been determined to be the most rele- 
vant and pertinent for inclusion in vr,oationai education in Nebraska. 

Occupalional Area Clusters 

These clusters arc distinguishable in terms oi' similar work per- 
formed, materials used, products produced, and vr services re ride red.. 
Fhev include a u ide variety of common occupational skills .ind knowledge. 

Occupation 

The career or cmplovment engaged in by an individual 'or remunera- 
tion. This activity includes technical competencies and rci.iied technical 
information often referred to as one's vocation. 

Technical Compeleno 

'I'he specific tasks required lor a vocational trade .;fui industrial 
graduate to perform successfully at the entry level in an ov-cupational area. 
ITicsc technical competencies apply to the psychomotor domain and in- 
clude elements which emphasize motor skills such as: operate a machine; 
measure: etc 



Related Technical Information 

The information the entry level worker must know :n order to make 
appropriate trade decisions which will allow him to adequately perform 
the tasks or technical competencies of his occupaiion. lliis information 
applies to the cognitive domain and includes t,*!emcnis which are in* 
tellectua'i outcomes such as: knowledge and understanding. 

Related General Information 

Information which is desirable and good for the tradesnian to know 
but which is no: necessary to do his work properly; information that is nice 
to know, such as .he history and development of his trade. 

Related Guldanct Information 

Information that helps the student choose, prepare for. secure, hold, 
and make progress in an occupation. 
Entry Level 

The technical competencies and related technical information 
deemed necessary by industry for obtaining and holding a job in a specific 
occupational area. This level of employment includes the technical 
competencies and related technical information that will be utilized by the 
emplovee within the first vear of employment. 
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OCCUPATIONAL ANALYSIS CtL\RT 



The chart on tiiis page shows Wul ding and C^ut- 
tin;.; as i*" relates to other occupations witiiin che 
Metals Occupations cluster. Metal Occupations ±3 
one of two clusters which is a part of the niajr - 
occupational group entitled Const rue tion/ Fabrication, 
This guide is concerned wi th Welding and Cut ting 
onl y . 0 ther guides have been prepared for each of 
the occupations found in this chart and are avail- 
able througii the Nebraska State Department of Educ- 
ation. 



OCCUPATIONAL ANALYSIS CHART 
(PROJECT MODEL) 



CONSTRUCTION 
FABRICATION 



METAL 
OCCUPATIONS 



FOUNDRY 



/AND^CfjTTINGy 



MACHINE 
SHOP 
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INTRODUCTION 



This curriculum ^uide has bean prepared with tlie help of 
com'petenL Lraftt^men in the metal trades. The funds that made 
tiUa guide a reality were provided through a federal research 
grant ip cooperation with the Nebraska State Board of Vocational 
Education and sponsored by the Nebraska Re.search Coordinating 
Unit. 

Curriculum guides have been prepared, for several trade 
and industrial occupational clusters froni which high school 
teachers can develop appropriate occupational related experi- 
ences loL their students. The major oceupationaJ groups, 
occupational area clusters, and occupations are j-i^-ou^T in 
graphic form on pages of this guide. 

Se'.eccion of trades within four loajor occupational groups 
have bee;i made based on a three year survey by the Nebraska 
Research Coordinating Unit on needs of Nebraska business and 
luGustry. This study has identified tl.e occupations with 
the greatest need for employeeo. A related set of curriculum 
guides have been prepared for these occupations. 

Guidance Information 

The I'.S. Department of Labor has developed an extremely 
holpful book entitled, "Occupat jnal Outlook Handbook". This 
annual publication provides very complece description of 
r activities of the persons employed in the occupations 
ri-'preaer. ,d in the Nebraska trade and industrial curriculum 
g^iidt'S. information concerning current an^* future opportunities 
is a o'ajor portion of this publication. InexpeniJive reprints 
in hoolJ-et form that describe individual occupations are avail- 
ablu: through the Department of Labor. These booklets should 
be used by trade and industrial teachers and school guidance 
counselors for the most up-to-date guidance information about 
a particular occupation. 

A listing of these reprints from the "Occupational Out- 
loorc r.andbonV " the order number, and price per copy is listed 
be.ov for those occupations in the occupational area cluster 
oL " al Occupations", 




Machining Occupation - Ail-round 
Machinists, Mactdne Tool Operators, 
Tool and Die Makers, Instrument 
Haker, Setup Men 



.15 



1700-113 



Welders, Oxygen and Arc Cutters 



, 10 



1700-123 



Foundries , Patternmakers - Moiuers 
Coremakers 
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THK WELDING AND CUTTING GUIDE 



niis guide uses the title Welding and Cut- 
ting as the most logical descriptive tcrrn for 
identifying a particular lated group of work- 
ers. Identification of specific job cities with- 
in tMs group siiould he determined hy referving 
to the "Dictionary of Occup '.ionai Mtles". The 
rso:. classification system for codiii^j, instruc- 
tional programs has assigned SIO- and SI 9. 8 87 
to the instructional program, l%\'ldii;.', Cut- 
ting. 

Til e I n f o rr.ia t i o p. w i l h i p. this ui.d^s. i u u n t i - 
f i c t iic essentials of t h^- \<cl d i.ng and : uf- r i ng 
trad l: as r o c o e n d e d b y s uc c c. s s f ul v c L c r r> , An 
ins L ruct ional p rograni based upon tiic i:.:\pl ^irtcn- 
tatior. uf this guide will prepare a student to 
adequately perforin entry level tasks reciuired 
oi a v/eldci r or to enter a pus t-secondary te ch- 
nica I or apprenticeship program in veld i ng 
where additional depth can be reaLi..:ed, 

The tasks and/or competencies identified 
wi t iiin these cove rs are those agreed upon by 
a jury* of reputable Nebraska welders. A 
separate group of persons directly employed 
within this trade in Nebraska have further 
verified these tasks and/or competencies. 
Jury members, tradesmen, and educators who 
contributed toward the development of con- 
tent for this guide are listed in the front. 

Course offerings in trade and Indus trial 
education in Nebraska are to be organized with- 
in two period blocks of time each day, five 
days a week. Time is to be set aside for 
classroom instruction directly related to 
manipulative laboratory instruction. The re- 
mainder of tha student *s day is to be utili- 
zed for general education subjects. 
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USE OF THIS GUIDE 



The use of curr i. cul u:?. guidos for trade and 
industrial education in NQl)raska secondary schools 
may vary greatly, depending upon the depth and 
breadth of each school district^y vocational pro- 
grarii. Large school districts, for example, may 
utiii;:e one particular curriculum guide to Jevelop 
a cuurse in a trade area such as welding A small 
.school district may, on the other liand incorporate 
several curriculun: guides to develop a course in 
the me t a I oc c up a t ion s cluster. 

The manipulative content identified in this 
g ui de is de erne d n e c e s s a ry for i n e 1 us i on in a 
course that is designed to prepare entry level 
welders ai\d cutters. UliiJe not all secondary 
sciiool facilitie,^' in Nebraska are equipped to ex- 
pose students to all of this content througii Iiands- 
on experience, it is assumed tiiat this content will 
througli some media i)ecomt;' related technical infor- 
rna t ion. Tl i i s will i ns u re i n e. 1 us i on of a 1 .! e o n t e n t 
and provide at least discuss.iun level understanding. 

This guide is wr i t t^.n with tiie assumpt ion and 
expectation that tb.e r-^- 1 a ted tec'nnical information 
necessary to perform technical competencies will 
be a integral part of instruction. Thus, occupational 
decisions that must be made by an entry level worker 
will be developed along with each related manipulative 
ac tivi ty . 

The welding ins tructor w!io uses this guide is 
responsible for including ulie identified related 
technical information as well as the identified 
manipulative tasks. He is also responsible for 
the identification of competencies , pertaining to 
general and guidance information , even though this 
information is not specifically identified for him. 

Definitions for various terms used in this 
guide are presented in the front. 
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TEACHER RESPONSIBILITIES^ 



1. Use the American Vocational Association National 
Safety Council's ^^National Standards School Shop 
Safety Inspection Chec' List*' for s...jp safety 
inspections. (Available from American Vocation- 
al Association, 1510 "H" Street, N.W. , Washington, 
D.C. 20005) 

2. Use safety check list tj assure safe factors ex- 
ist . 

3. Require students to report ALL accidents to in- 
structor. 

4. Keep complet;e records of ALL accidents on file. 

5. Report ALL accidents to the school administrator. 

6. Develop safety consciousness in the students 
through teacher example — always doing things in 
the safe way. 

7. Give shop demonstrations stressing safe use of 
machines . 

8 Give shop demonstrations stressing safe use of 
hand tools. 

9. Provide instruction on what to do in case of an 
acc ident . 

10. Develop information sheets dealing with the safe 
use of specific machines. 

11. Give demonstrations on the proper use and care 
of personal protective devices. 



*These responsibilities are necessary for inclusion 
in all trade and industry programs in the State of 
Nebraska. 
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12. Develop information sheets dealing with the gen- 
eral .-af ety rules for the f rade . 

13. Enclose all gears, mo\'lng belts, and other pou-er 
transmission devices '.:i::h pernanent guards. 

14. Prohibit students fro.ii oper-^^ing machines when 
instructor is not present . 

15. Prohibit the removal of guards and safely devices, 
even for a brief period, without the approval of 
the instructor. 

16. Prohibit -^ore than one operator from using a 
machine at one time. 

17. Determine personal liability factors and liability 
coverage afforded through your school. 

18. Provide for the hulk storage of flami^-^ble materials. 

19. Miirk the location of fire -fighting equipment. 

20. Post instructions and inform students of building 
evacuation procedures . 

21. Require the wearing of appropriate eye protection 
as specified by the State of Nebraska eye safety 
r egulat ions . 

22. Keep tools sharp, clean and in good working con- 
dition . 

23. All shop personnel should be thoroughly familiar 
with the location of fire extinguishers and the 
type fire for which each extinguisher is designed. 
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WElDIi^ii m CIIITI 
(Ideiitilied Tradii Tasks ur liiformalioii 



n 



ERIC 



V 



Illustrate and explain the 
proper way to prepare a 
cast iron plate for braze 
welding a butt joint. 

Illustrate and explain the 
proper way to prepare a 
butt joint for brazing. 

Complete satisfactorijy 
I a manipulative practical 
i' examination consisting of 
at least one braze welded 
joint and one brazed joint. 

ADHESIO.^ PROCESSES 
Brazing and Braze Welding 

Define and identify the 
principles and results of 
the following: 

block brazing 

o 

ERIC 



mDE TASK OR INFOMION 



DATE 
COMPLETED 



TEACHING 
METHODS USED 



TEACHING MAIERI H.S OSED 



brazing 
braze welding 
capillary attraction 
flux 

hardsurfacing 

Explain the difference 
between brazing and 
soldering according to 
the i'linitions given 
by the terican Welding 
Sudety. 

Explain the difference 
be_tween brazing and 
braze welding according 
to iiii! definitions given 
by the American Welding 
Society. 
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List the advantages and 
disadvantages of adhesion 
processes as compared to 
cohesion processes in ref- 
erence to effects upon 
base metal, strength, etc. 

List at least six_^ of the 
common brazing and braze 
welding filler metal alloys. 

I 

y List and identify the two 
common compounds used in 
brazing and braze welding 
fluxes. 

Explain the reasons for 
the need of close fits when 
joining pieces by the 
brazing process. 
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DATE TEACHING 
TRADE TASK OR INFORiWION CQMPIETED METHODS USED TEACHING MATERIALS USED 

Explain and discuss the 
methods used to apply 
brazing and braze welding 
fluxes, 

List and discuss basic 

brazing and braze welding 
I procedures conimonly used 
{° in industry. 

Discuss uses and advantages 
of silver brazing. 

List the procedures, methods 
techniques, and materials 
which are unique to brazing 
and br<;2e welding of alumi- 
num. 

Discuss procedures used in 
brazing and braze welding 
cast and maleable iron. 
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List the procedures for 
' brazing with silver alloys, 

SOLDERING PROCESS 

Discuss reasons for using 
different solder alloys. 

List and discuss coimon 
solder fluxes and their 
specific uses. 

List and discuss opera- 
tional procedures which 
must be perforaed in order 
to produce successful 
soldering. 

Discuss the unique 
advantages and proced- 
ures involved in each 
of the following soldering 
techniques: 



DATE 

IME TASK OR INFOIMTION COHPLEIED 



I 

0 

I 



dip bath ii:ethoil 

stainless steel 
soldering 

die cast soldering 

soldering coper 
niethod 

torch soldering 
method 

VERTICAL m HORIZONTAL 
PGSITlO^i I'lELDIJIG (GAS) 

Perform the correct pro- 
cedure in completing a 
forehand batUeU in the 
vertical position. 



TEACHKIG 
METHODS USED 



TEACHING SERIAL USED 
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Perform the correct pro- 
cedure in completing an 
inside corner weld in the 
vertical position. 

Perform the correct pro- 
cedure in completing a 
lap weld in the vertical 
position. 

Perform the correct pro- 
cedure in completing a 
forehand butt weld in the 
horizontal position. 

Perform the correct pro- 
cedure in completing an 
inside corner weld in the 
horizontal position. 



DATE 

TRADE TASK OR INFOMION COf LETED ITllODS USED TEACHING HAIEIUALS USED 



Perfom the correct pro- 
cedure in cooipleting a 
lap weld in the horizon- 
Ul position. 

Perform the correct pro- 
cedure in completing a 
backhand butt weld in the 
horizontal and vertical 
position. 

Demonstrate and explain 
the recoiiunended torch 
and welding rod positions 
for welding in the verti- 
cal and horizontal posi- 
tion, 
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Illustrate and describe 
the appearance of a ^ 
weld in reference to each 
of the basic joints welded 
in the vertical and horizontal 
position, using both the 
forehand and backhand techni- 
ques. 

Complete satisfactorily a 
manipulative practical 
I examination consisting of 
1^ at least one of the cominon 
welding joints welded in 
the vertical and horizontal 
positions, 

ILATED EFORMTION (GAS) 

Present knowledge and 
understanding of the 
principles of the equal 
pressure type welding 
torch 



ERIC 



DATE 

mi TASK OR ISFOMION COtffLETED METHODS USED TEACHING MATERIALS USED 



Explain the principle of 
oxygen as an aid to cor 
bustion and not a flaniable 



State the PSIG pressures 
for full cylinders of oxygen 
and acetylene at room temp- 
erature. 

Describe a typical acety- 
lene generator and discuss 
its uses, advantages, and 
disadvantages. 

Distinguish the difference 
between a line station 
regulator and a master 
service regulator. 
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Explain how each of the 
three oxyacetylene flame 
adjustments affect the 

welding puddle and base 
metal, 

List the variables to be 
considered in the selection 
of various torch tip sizes. 

List the steps involved in 
lighting an injector-type 
welding torch. 

List reasons for purging 
valves, regulators, lines, 
and torches before assembly 
and use. 

Describe the conditions 
which cause or result in a 
torch backfire. 
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MIE TEACHING 
IM TASK OR ISrORiflTOS OTLETED HETHODS USED TEACHING MATERIALS USED 



Describe the conditions 
which cause or result in 
an oxyacetylene system 
flashback. 



Explain the basic concept 
and principles of the gas 
welding process. 

mm COtlPETENCIES (GAS) 



Demonstrate or illustrate 
the proper angle of the 
torch tip in relation to 
the base metal when welding 
in the flat position. 

List and describe the tools 
which can be used to keep 
torch tips in good opera- 
tional condition. 
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List' the six basic, items 
which make up a ksic 
oxyacetylene welding out- 
fit. 

Arc Welding 
SAFEiy 

Discuss and describe harmful 
effects of ultra-violet and 
infra-red rays on an indiv- 
idiah 

List hazards to be avoided 
in arc welding. 

Identify safety items of 
the welding operator and 
station before starting 
to weld. 
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DATE TEACHING 
m m O R li^F Q MIQM com] m'llQDSOSED TEACIIIKG MATERIALS ySE I) 

Check all electrical 
connections on an inert 
gas-arc welding iiiactiine 
for correct location 
before turning the machine 
on. 

TiiOLS m tijlilPHENI (ARC) 
Use aiii: maintain: 
trans foriiiers (ac 

hi' lull' I 

i;ll)Vi;S 

proL'ctive clothing |(] 
and apron 
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E TEACHING 

ETED METHODS USED TEACHING MATERIALS USED 
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Perforni the correct pro- 
cedure for breaking an arc 
and controlling the gas 
shield in IIG welding. 

Perform the correct pro- 
cedure for welding aluiiii- 
nuiH in the flat position 
in TIG welding. 

Perforin the correct pro- 
cedure for welding stain- 
less steel in the flat 
position in TIG welding. 

Perform the correct pro- 
cedures for welding mild 
steel in the flat position 
in TIG welding. 



IRABE TASK OR INFORMATION 



DATE 
COfLEIED 



TEACHING 
METHODS USED 



TEACHING MATERIALS USED 



SET UP m OPERATE EQUIPMENT 
(HIG) 

List and discuss three kinds 
of arc welding that can be 
done on a HIG welding machine. 

List and discuss the opera- 
tiun involved in setting up 
the motor and wire spool 
for a MIG welding machine. 

Identify and discuss i:he pro- 
cedure lur welding by the 
spray an: met' od, 

identify and discuss the pro- 
ci'dnre fur welding by the 
short circuiting method 
(drip transfer). 
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List and describe the equip- 
ment needed for a complete 
gas metaHrc welding station. 

Identify the procedures for 
setting up a gas metal-arc 
welding station. 

List and discuss the steps 
in gas metal pulse arc 
welding. 

Identify and discuss the 
three methods that flux may 
be used in the gas metal- 
arc welding. 

Discuss and explain the 
characteristics of con- 
sumable electrode wire for 
inert gas welding. 



b;.,te teaching 

TRilDE TASK OR laFOmilON CO HP LEIED METHODS USED TEACHING MATERIALS USED 
WELDING OPERiVIIONS (MIG) 

Demonstrate the steps needed 
to be checked by the welding 
operator before welding 
begins. 

Select the correct amperage 
^ to be used for welding with 
a HIG welder according to 
the oietal to be welded. 

Select the correct elect- 
rode speed according to 
the metal to be welded in 
NIG welding. 

Select the correct inert 
gas flow according to the 
metal to be welded in MIG 

welding. CO 
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Perform correctly the pro- 
cedures for wdding mild 
steel in all positions with 
a MIG welding machine. 

(HiG m riG) 

List three inert gases used 
in gas-arc welding, 

J, List and explain the advan- 
^ tages of inert gas-arc 
welding over arc welding. 

List and explain the three 
types of current flow used 
in inert [;as-arc welding. 

List and discuss the charac- 
teristics of helium as it 
pertains to use in inert gas 
welding. 
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DATE TEACHING 
TRi\DE TASK OR I NFORJ^ VnON CQMTLETED METHODS USED TEACHING MATERIALS USED 



List: and discuss the charac- 
teristics of argon as it 
applies to use in inert 
gas welding. 

List and discuss the 
cha rac Leris tics of carbon 
^, dioxide as it applies to 
'f use Ln inert gas welding. 

LisL and discuss the advan- 
tages of mixing two or more 
Kases together for use in 
shie.lcU'.l gas-arc welding. 

I.isL and id^intify the com- 
poiv..-nt parts of a complete 
uu' rt giis outfit for 
siut'i(ii.'d arc welding. 
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Know the advantages of the 
four types of power supplies 
for inert gas-arc welding. 

List, discuss and demon- 
strate the correct main- 
tenance of metalic arc 
welding equipment. 

Sketch and explain the opera- 
tions of a flow meter. 

IDOLS ;U'D t^OIPHENT (TIG) 

I'se and maintain: 

an AC arc welding 
machine (with high 
fre'jiiency generator) 



lie arc welding machine 



TRADE TASK OR 



DATE TEACHING 
1^ COfflLETED HETHODS USED TEACHING MATERIALS USED 



0^ 
0 



TIG weldinc machine 



electrode holder 
(torch) 

gas cups 

shielding gas supply 
(inert) 

protective equip- 
ment (apron, gloves, 
goggles) 



filler rod 

pressure reducing 
regulator 

flow meter 



n 
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DATE TEACHING 
'flUIJ| lAS^ OK iaFQR^y\IION COM PLETED HEIHODS USED TEACHING HAIERIALS OSED 

'fOOLS AND EQUIPMENT (MIG) 

Cso and maintain: 

rectifier (DC current) 

!!iotor generator (DC 
current) 

wire feeding 
iiierlianism (automatic) 

welding gun 

shielding gas 

pruteclive clothing 

ckinps 
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vise 



vise grips 
pliers 
Flame C uttine 

List all of the equip- 
l ment needed to set up 
1^ a basic manual oxygen 

cutting station. 

List and demonstrate 
the steps involved in 
set-u|) and operation of 
a basic, equal pressure 
oxy-acetlene cutting 
torch, 



DATE TEACHING 
TME TASK OR INFORHATIOK COfflLETED HETHODS USED TEACHING HAIERIALS USED 



Adjust the oxygen and 
acetylene regulators 
properly according to 

Lilt: Lip oU^ Ui Lllc 

cutting torclh 








Adjust the oxyacetylene 

l■ll^^^^o ^^^^*ph f1 ^mo 
LULLill^ LUILIl iidlllc LU 

cut steel. 








Explain the concept 

;inrl nrinrinlpc; nf 

oxyacetylene cutting. 








Define terms as given by 
the American Welding 
Society and demonstrate 
knowledge of an ability 
to correctly apply or 
identify the principles 
and/or results of each. 




(id 
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List the ^ variables to be 
considered when oxyacetylene 
cutting. 

List and discuss the advan- 
tages of autoniatic cutting 
operations used in industry. 

Sketch five of the most 
coiiiiiion cutting torch tips 

I and explain their unique 

J advantages and uses. 

List some of the torch 
guides (example: straight 
edge) available for manual 
oxyacetylene cutting. 

Identify liazards which are 
present due to s|)arking and 
flying of sparks and molten 
globules oi metal produced 
by the oxyacetylene cutting 
process. 



DATE 



TEACHING 



'imi TASK OR immtw cohpleiej' heihods used teaching haterials used 



State precautions in 
cutting tanks and 
containers. 

List fire protection 
equipiiit^nt which should 
be available at all times 
in the oxyacetylene 
cutting area. 



Identify and list special 
safety clothing and 
equipment which should be 
available to protect the 
upiTator from molten spatter. 

Idt'iitilv certain metals 
whii'ii should be cut 
wilii the oxyacetylene 
Liiuiai-; process, (example: 



iiiapiesiuiii) 
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Discuss the differences 
between carbon steel and 
alloy steel. 

List the percentage of 
carbon content from .003 
(wrought iron) through the 
range of low carbon steel, 
iiiediuin carbon steel, high 
carbon steel, very high 
carbon steel, and cast iron, 
according to the iron- 
carbon equilibrium diagram, 

Interpret, explain, demon- 
strate a working knowledge 
1)1 the iron-carbon equal- 
ibriiiiii diagram. Relate 
till ':novledge to what 
haj. ns to carbon steels 
Jur.ng the welding process. 



DATE TEACHING 
IltlDE TASK OR INFOmilON COHPLETED HETHODS USED TEACHING HATERL\LS USED 



Interpret the SAE-AISI 
carbon steel composition 
numbers chart, 

Explain the concept of 
how carbon content varies 
depending on the use of 
I the steel. (Example: 
X axles-W point carbon, 
' cold chisels-80 point 
carbon, nails-10 point 
carbon, etc.). Relate 
this concept to terms 
such as ductility, harden 
ability, etc. 

HIy\T TRIMENT OF HETALS 

Explain what welding does 
to the heat treatment of 
metal and discuss the 
effect it has upon the 
physical properties. 
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List and explain the purposes 
of heat treatment. 

List and discuss the three 
following factors which are 
of great importance wlien 
lieat treating: 

the temperature to 
which the metal is 
heated 

the length of time 
tliat tlie metal is 
lield at that tempera- 
ture and liie speed 
uf cooling time, 
(tioie factor) 

the materials 
surrounding tlie 
metal wlien it is 
iieated. 



DATE TEACHING 
TRADE TASK OR INFORtftTION COf LEIED METHODS USED TEACHING HATERIALS USED 



Explain the term tempera- 
ture ;;ra(lient" and ilius- 
trat,;. 



List and explain inetliods 
used in heating metal 
during heat treatin, 
processes, 

List and explain methods 
used in cooling metals 
during heat treating pro- 
cesses, 



List and discuss idvin- 
tages and disadvaiiiuges 
of coolinfi mediums used 



m liar 



Define' and discuss the 
iolloving heat treating 



n 



processes* 
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flame hardening 

caseliardening 

induction hardening 

nitriding 

Explain, discuss, and 
perforni standard heat 
treating processes upon 
the foil ing metals : 

carbon steels 

alloy steels 

cast iron 

u'iv't-up, operate, and 
properly adjust a gas forg 
or iiirnace. 



DATE TEACHING 
Ill^.DE TASK OR INFORMATION COHPLETED METHODS USED TEACHING MATERIALS USED 



Explain the term tempera- 
t'jre gr-idient" and illus- 
trate. 

List and explain methods 
used in heating metal 
diiring heat treating 
processes. 

Li; . and explain methods 
i:sed in cooling metals 
during heat treating pro- 
cesses. 

List and discuss advan- 
tages and disadvantages 
of cooling mediums used 
in hardening steels. 

Define and discuss the 
following heat treating 
processes: 



fk .e hardening 
casehariiening 



induction hardening 
nitriding 

Explain, discuss, and 
perform standard heat 
treating processes upon 
I the following metals: 

W 

' carbon steels 



alloy steels 
cast iron 



Set"up, operate, and 
properly adjust a gas forge 
or furnacu. 



ERIC 
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elaagation 
malloabilitv 

tOllghllL'SS 

grain sizt- 

Define anJ deoionstrate a 
vorki;\i; knowledge of the 
followLiii; types of stresses 

^ or I'.ads ioiposed on metal 

^' structures: 

compression 

tension 

siiear 

torsion 

iH'ndini; (flexure) 



ERIC 



TRADE TASK OR INFORflAIION 



DATE 
JOfflLETED 



TEACHING 
METHODS USED 



TEACHING MATERIALS USED 



fatique 
(vibration) 



Discuss the phenomenon 
which occurs whenever 
an "alloying metal" 

is added to a "pi'i^e 
metal". This change' 
will be illustrated by 
constructing and ex- 
plaining a cooling 
curve for a simple 
alloy* (example: 
lead-tin diagram) 



Determine the nature 
of com.iion metals used 
in industry by demon- 
strating a working 
knowledge of the fol- 
lowing common metal 
tests: 



78 
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DATE TEACHING 
TMOE TASK OR INFOmilOH COMPLETED METHODS DSHD TEACHING MATERIALS USED 

Identify nonferrous metals 
by the following tests; 

color test 

spark test 

iiia^iiietic test 

Identify by sight, the 
following forms of cast 
iron: 

gray 

nodular (ductile 
iron) 
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The student will also be 
able to explain the pro- 
cedures used to obtain 
these differences. 

List and discuss, and 
perforr. some of the 
following nondestructive 
methods used to determine 
the quality of a weld: 

nondustructive tests 
visual inspection 

iiiiignetic particle 
inspections 

11 (111 id 

ultrasonic inspection 



DATE TEACHING 
ME.TASKORIMFOmilQN CQHPLEIED MODS OSED TEACHING miALS USED 

X-ray inspection 

edy current 
inspection 

loass spectrometer 
detection 

I 

c air pressure leak 
tests 

I 

I 

halogen gas leak 
tests 

destructive tests 
tensil test 

bend test 

microscopic test [12 
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liardness test 



iiydrostatic test to 
destriiction 

List and discuss the following 
items to be detemned in 
laboratory tests of nietals 
and welds: 

tensil strength 
ductilir.v 

i' 

hardness 
oiicrostracture 
macrostructure 
' .leiiiical constiti^nts 



TRADE TASK OR INFORMATION^ 



DATE 

COfflLEIED 



TEACHING 
HETHODS USED 



TEACHING MATERIALS USED 



Interpret a table showing 
comparisons of hardness 
numbers in Rockwell, 
Briiiell, aad Schleroscope 
scales, 



Set-up, operate, and 
interpret the readings 
on a hydraulic tensil 
tester. 

Detect surface flaws in 
metals by using liquid 
penetrant dyes or 
[luoti'scent penetrant 
method of inspection. 

i 

I 



U 

I 



Define, discuss, and 
graphically present 
iniorniation concerning 
the following terois as 
they directly relate to 
one another: 

Lensil strciij^th of 
metal 

yit;ld point of metal 

ductility of metal 

Dei'ine and demonstrate 
knoiv'l.t'di;e of and ability 
to corredly apply or 
identify liie principles 
and/i)r results of: 

cDoiiii^ curve 

iron-c.iri)Oii diagram 



DATE TEACHING 
IRilDE TASK OR INFORMTIOM COHPLEIED METHODS USED TEACHING tfflERIALS OSED 

physical properties 

weldability and inach- 
inability 

phosphorus and sulfur 

castiroii (white) and 
cast iron (gray) 

iron carbide 

electric furnace 

alloy 

nonferrous iiietais 
ferrous inetals 



8(i 



List the primary el i its 
present in eaci; of tht.: 
following alloys: 

carbon steel 
brass 

bronze 

dloy steels 
stellite 

l)isci.;:s the effects of phos- 
phorus .^nd sulphur in steels 
as thoy relate to weldability, 
Mchinability, etc. 
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:!ATE IE CBIC 

mm TASK OR I^FO MIQM Ci'APlET ED ^ 'i , OSED lEACHIHG mTERIALS DSED 

Define the following terms 
as tliev relate to steels 
and elaborate apon the 
processes and/or pro- 
cedures used to perform 
each: 

i annealing 
cr 

lur'iening 

teir.pering (dravini;) 



[18 
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)YMF,NT DESIRED 



.'CATION 
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Appendix B 

One of the most important parts of any trade and industrial 
education course is a safety program. The following form is recommended 
ior use li; courses of this type. 

SAMPLE 

TRAD AND INDUSTRIAL EDUCATION 
INJURY REPORT^ 

StuJent miurctl _ „ ... _. 

Shop in ' luh accident (Kcurrcd 
Instructor in charge . 
Nature ot" injur>' 

First aid admir rok' 
\iuse of injury 

Could injur>' r.-i^t* been prevented? How'.-' 



Action lakcn or rccn-i mend at ions made to prevent recurrence ^ 
Remarks; _ — - 



Date . . 

_ Time 



Bv whom'?' 



Si i^ncd „__-^™ 

ii-;.'r.t>n making report) 

VVitnesscs: ._, . - 

and 

Addresses 

■'omplete -.n Duplicate 
•"•File ori'j copy in orfict. 

in 
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